













2EMHFWLYH $OWKRXJK GUXJHOXWLQJ VWHQWV '(6 KDYH VLJQL¿FDQWO\ LPSURYHG UHVWHQRVLV UDWHV DV
FRPSDUHG WR EDUHPHWDO VWHQWV %06 DQ LQFUHDVHG ULVN LQ ODWH VWHQW WKURPERVLV /67 KDV EHHQ
REVHUYHGSULPDULO\GXHWRGHOD\HGKHDOLQJDQGLQFRPSOHWHHQGRWKHOLDOL]DWLRQ7KHVHDGYHUVHHYHQWV
KDYHEHHQDVVRFLDWHG WR WKHKLJK OHYHORIDQWLSUROLIHUDWLYHGUXJVHOXWHG IURPVWJHQHUDWLRQ'(6
DVZHOODVQRQHURGLEOHSRO\PHUVWKDWUHPDLQLQWDFW7KHSXUSRVHRIWKLVVWXG\ZDVWRDVVHVVWUHQGV










YV%LR0DWUL[ YV;LHQFH9 S 6LPLODUWUHQGVRIHQGRWKHOLDOL]DWLRQ
ZDVREVHUYHGWKURXJKHQIDFHVFDQQLQJHOHFWURQPLFURVFRS\DVWKHHQGRWKHOLDOFRYHUDJHDERYHDQG
EHWZHHQVWUXWVZDVJUHDWHULQWKH%LR0DWUL[)OH[VWHQWVDVFRPSDUHGWRWKH%LR0DWUL[DQG;LHQFH
9VWHQWJURXSV ,W LVQRWHG WKDW IRUERWK6(0DQGFRQIRFDO DQDO\VLV WKHEDUHPHWDO FRQWURO VWHQWV
GHPRQVWUDWHG WKH JUHDWHVW DPRXQW RI HQGRWKHOLDO FRYHUDJH 7KH ;LHQFH 9 DQG %LR0DWUL[ VWHQWV
GLVSOD\HGDQDEVHQWRUPLQLPDOH[SUHVVLRQRI70ZKHUHDVWKH%06DQG%LR0DWUL[)OH[GLVSOD\HG
KLJKO\DQGPRGHUDWHH[SUHVVLRQRIWKHDQWLWKURPERWLFIDFWRU70











XVLQJ D ELRDEVRUEDEOH SRO\ ODFWLF DFLGFRJO\FROLF DFLG 3/*$ SRO\PHUPDWUL[ SURJUDPPHG WR








DOWHUQDWHO\ ¿OOHG VWHQW DV 1(9270 6(6 6LUROLPXV UHOHDVH NLQHWLFV XS WR  GD\V DQG YDVFXODU
UHVSRQVHXSWRGD\VZHUHHYDOXDWHGLQDSRUFLQHFRURQDU\DUWHU\PRGHORYHUVWUHWFKXVLQJ
KLVWRSDWKRORJ\KLVWRPRUSKRPHWU\DQGVFDQQLQJHOHFWURQPLFURVFRS\

































RI WKHSDWLHQWVKDG'0%\4&$PHDQEDVHOLQH OHVLRQ OHQJWKDQGYHVVHOGLDPHWHUZHUHPP






















0HWKRGV %DUH PHWDO VWHQW %06 EDFNERQHV 9,6,2170 ZHUH FRDWHG ZLWK D QRQGHJUDGDEOH
ÀXRULQDWHG FRSRO\PHU FRQWDLQLQJ VLUROLPXV HYHUROLPXV RU ]RWDUROLPXV GUXJ ORDG JFPë WR
PDQXIDFWXUH'(6ZLWKLGHQWLFDOVWHQWEDFNERQHDQGUHOHDVHNLQHWLFV'(6ZHUHUDQGRPO\LPSODQWHG
LQWRWKHH[WHUQDOLOLDFDUWHULHVRI1HZ=HDODQGZKLWHUDEELWV%06ZLWKRXWFRDWLQJVHUYHGDVFRQWURO





S 16ZKLOH WKHFRQWURO VKRZHGDOPRVWFRPSOHWHHQGRWKHOLDOL]DWLRQ 9,6,2170
3HUFHQW VWHQRVLV ZDV VLJQL¿FDQWO\ UHGXFHG LQ WKH WUHDWPHQW JURXSV HYHUROLPXV 













%DFNJURXQG 'UXJHOXWLQJ VWHQWV KDYH UHTXLUHG H[WHQVLRQ RI GXDO DQWLSODWHOHW WKHUDS\ XS WR 
PRQWKVDQGEH\RQGGXHWRGHOD\HGHQGRWKHOLDOL]DWLRQ:HSUHVHQWWKH¿UVWLQPDQUHVXOWVUHJDUGLQJ









5HVXOWV2&7 LPDJHV VKRZHGFRPSOHWH HQGRWKHOLDOL]DWLRQRI DOO  QRQ0, UHODWHG VWHQWV DIWHU 
PRQWKV7KHUHZHUHQRH[SRVHGVWHQWVWUXWVDQGWKHUHZDVDOVRQRDUHDRIVWHQWPDODSSRVLWLRQ
&RQFOXVLRQ 7KLV QRYHO GUXJHOXWLQJ VWHQW ZLWK D ELRGHJUDGDEOH SRO\PHU PD\ VKRZ HDUOLHU
HQGRWKHOLDOL]DWLRQWKDQFXUUHQWO\XVHGGUXJHOXWLQJVWHQWV7KLVPD\FRQVLGHUDEO\VKRUWHQWKHGXUDWLRQ
RIGXDODQWLSODWHOHWWKHUDS\DQGWKHUHE\UHGXFHWKHULVNRIEOHHGLQJVLJQL¿FDQWO\
